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Neutrino -quark interaction

ÅNeutrino interaction with a point particle can be 

described by the standard model.

 Simple and explicit.
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Neutrino -nucleon interaction

ÅNeutrino actually interacts with nucleons which have size 

and internal structure.

 Complicated.
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Neutrino -nucleus interaction

ÅNucleons are not free but are bounded in nucleus.

Å Involving various nuclear effects.

ÅMulti -body nucleon

correlation

ÅFermi momentum

ÅPauli blocking

ÅIntra-nuclear hadronic

interaction

Å  Very complicated and poorly understood.

4

ὰ’

ὡ

Nucleon-nucleon correlation 



Neutrino oscillation measurements

ÅNeutrino energy spectrum is different between near and 

far detectors.

 Precise neutrino interaction model and neutrino 

event generator are essential.
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Ongoing neutrino oscillation experiments

ÅStatistical error is dominant.

ÅNeutrino interaction uncertainty is source of one of the 

largest systematic errors.

 Better understanding about neutrino interaction 

improves the precision of neutrino oscillation 

measurement.
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NOvA systematic errorsT2K systematic errors

Taken from Neutrino2022 talks



Future neutrino oscillation experiments

ÅStatistics will significantly increase and effect of neutrino 

interaction model uncertainty will be dominant.

 Precision of neutrino interaction model translates 

directly into precision of neutrino oscillation 

measurement.
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Hyper-Kamiokande CPV sensitivity

DUNE CPV sensitivity
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Theory

ÅNeutrino -nucleus interaction is a complex many-body 

problem.

ÅSolved approximately using nuclear models.

ÅDependent on the dominant primary process

(quasi-elastic, 2p2h, resonance production, DIS)
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Neutrino event generators

ÅNeutrino event generator is needed to estimate the 

efficiency and backgrounds for neutrino experiments.

ÅSeveral neutrino event generators are being developed.

ÅGENIE

ÅNEUT

ÅNuWro

ÅGiBUU
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Experiments

ÅSeveral experiments are measuring neutrino-nucleus 

cross sections. (mainly differential cross sections)

ÅMeasurements to

improve neutrino

interaction models.

ÅElectron scattering

ÅImprovement of

flux prediction
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T2K near detector

MINERvAdetector MicroBooNE detector ArgoNeuT detector

NOvA near detector



WG2 focuses

ÅExperimental efforts

Å16 talks (12 on cross

section measurement,

2 on electron scattering,

4 on flux prediction)

ÅTheory inputs

Å5 talks

ÅGenerator developments

Å2 talks

ÅJoint session WG1-WG2:

Constraining Xsecsystematics / Xsectuning

Å4 talks

ÅJoint session WG1-WG2-WG6: Near detector constraints

Å5 talks

11

Theory

ExperimentsGenerators

Improve 

models

Implement 

models

Utilize 

generators



WG2 parallel sessions
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August 2 (Tue), 16:00-17:20,

Session focused on constrains

on neutrino interaction models

August 4 (Thu), 14:20-15:40 and 

16:10-17:10, Sessions focused 

on theory and event generators

August 5 (Fri), 11:15-12:35, 

14:20-15:35 and 16:10-17:30, 

Sessions focused 

experimental results 


